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Structure and function ofbiocatalysts, in particular, pyridoxal enzymes and enzymes acting on xenobiotic compounds,
are studied to elucidate the dynamic aspects of the fine mechanism for their catalysis in the light of recent advances in
gene technology, protein engineering and crystallography. In addition, the metabolism and biofunction of sulfur, se-
lenium, and some other trace elements are investigated. Development and application of new biomolecular functions of
microorganisms are also studied to open the door to new fields of biotechnology. For example, molecular structures and
functions ofpsychrophilic enzymes and their application are under investigation.
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Figure 1. Production ofextracellular a-amylase (lane I) and p-Iactamase











wanella Sp. AcIO, was expressed under the control of the
newly isolated promoter, the recombinant Acinetobacter
sp. strain no. 6 secreted the a-amylase, which amounted to
about 35% of the total extracellular proteins. This makes
a striking contrast to an E. coli expression system, which
did not produce a detectable amount of the thermolabile a
-amylase.
Protein Overproduction at Low Temperatures
with a Cold-Adapted Microorganism
We have constructed a novel host-vector system for the
production of proteins at low temperatures using a cold-
adapted microorganism as a host. This system is particu-
larly useful for the production ofthermolabile proteins.
A cold-adapted bacterium, Acinetobacter sp. strain no.
6, was isolated from Siberian tundra soil. The bacterium
grew well at low temperatures as low as 4°C. We have
constructed an Escherichia coli - Acinetobacter sp. strain
no. 6 shuttle vector by using a replicon from a plasmid iso-
lated from a mesophilic Acinetobacter calcoaceticus strain
and established an efficient transformation method by
electroporation. A powerful promoter that functions in this
cold-adapted bacterium was isolated by screening of the
genomic DNA library with a promoter probe vector har-
boring a ~-lactamase gene as a reporter. When a thermo-
labile a-amylase gene from a cold-adapted bacterium, She-
Thiolation of tRNA Catalyzed by IscS and
MnmA
Escherichia coli tRNA contains nucleosides modified
with sulfur. A sulfur-containing nucleoside, 5-methylami-
nomethyl-2-thiouridine (mnmVU), is found at the wobble
position 34 oftRNALYS, tRNAG1u, and tRNAGIn• The 2-thio
group of 2-thiouridine stabilizes the anticodon structure,
confers ribosome-binding ability to tRNA and improves
reading frame maintenance. Recent studies showed that
the biosynthesis of 2-thiouridine requires both MnmA and
cysteine desulfurase IscS. However, the mechanism of the
thiolation reaction has not been clarified. We cloned the
mnmA gene from E. coli and overproduced and purified the
gene product. The purified protein exists as monomers and
dimers when determined by gel filtration chromatography.
The protein catalyzed the incorporation of35S from [35S]_L_
cysteine into tRNALys in the presence of IscS andATP. We





Figure 2. Formation ofrnnrn's2U
also found that MnmA had the ATP hydrolysis activity and
that ATP protected MnmA from trypsinolysis, suggesting
the presence of an ATP-binding site in MnmA. These re-
sults indicated that MnmA and IscS catalyze the synthesis
of s2U in tRNA by using ATP and L-cysteine.
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